Neuron and glial cell marker proteins as indicators of heavy metal-induced neurotoxicity in neuroblastoma and glioma cell lines.
The sensitive and specific biochemical indicators for assessing chemical-induced neurotoxic insults in cell culture models have not been sufficiently explored. This study was designed to assess the usefulness of glia-specific beta-S100 protein and neuron-specific enolase (NSE) as indices of in vitro neurotoxicity of heavy metals. Glioma C6 and neuroblastoma N18TG-2 cells were grown in Dulbecco's modified Eagle's medium containing various concentrations of mercuric chloride (HgCl2) or cadmium chloride (CdCl2) for 5 days. Toxic response patterns of the neurospecific endpoints (beta-S100 and NSE), which were monitored with enzyme immunoassays, were compared with those of the non-neurospecific endpoints such as cell viability, total cellular protein, lactate dehydrogenase (LDH) activity, and cumulative glucose consumption in the two cell lines. Both HgCl2 and CdCl2 produced dose-dependent inhibition of neurospecific endpoints and non-specific endpoints. However, by ranking the EC50 values (effective concentration producing half-maximal inhibition) for various endpoints, the lowest values were found for beta-S100 in C6 cells, and for NSE in N18TG-2 cells. In lower and intermediate concentrations, the inhibitory effects of the heavy metals on the content of beta-S100 and NSE occurred in the absence of any detectable effect on intracellular LDH activity, and independently of total cellular protein inhibition. The sensitive and excess responses of the neurospecific endpoints relative to that of the non-specific endpoints may reflect the specific neurotoxic insults of the heavy metals on the cultured cells.(ABSTRACT TRUNCATED AT 250 WORDS)